late onset affective disorders who showed cerebral ventricular enlargement on CAT scans. Pearlson and Veroff (1981) have demonstrated cerebral atrophy on CAT scans in younger manic-depressive patients (aged 16 to 50 years). The present study was carried out with the aim of extending this discussion. A group of patients undergoing stereotactic subcaudate tracto tomy who had a CAT scan performed before the procedure and pneumoencephalography during the procedure were studied.
Endogenous or psychotic depression seems to be the psychiatric condition most likely to respond favourably to ventro-medial psychosurgery. Phobic anxiety and obsessional symptoms may present in the setting of an affective disorder and can also be helped by the procedure (Goktepe et al, 1975; Bridges et al, 1981) . During assessment for psychosurgery many patients give a history of earlier episodes of illness responding satisfactorily to either antidepressant medication or ED', with the treatments becoming less effective until there is no therapeutic response. In other cases ED' continues to produce improvement but only for a limited period of time, so that it has to be given increasingly frequently. Absence of signs of an organic cerebral abnormality, including the absence of clinically significant dementia, is necessary for the case to be accepted for operation. Thus a psychosurgical unit presents an unusual opportunity to study the pneumonoencephalograms and CAT scans of a group of patients with severe affective illnesses in whom the presence of an organic cerebral condition is unlikely.
Method
Fifty patients (14 males and 36 females) con secutively admitted to the Geoffrey Knight Psycho surgical Unit, Brook Hospital, London SE18, were studied. The mean age for the male patients was 55.5 years (SD 11.5) and for females was 52.2 years (SD 14.8). The combined mean age was 52.1 years (SD Â±13.9). The difference in mean age between males and females was not statistically significant. The vast majority of patients (79 per cent of males and 89 per cent of females) suffered from endogenous depression.
Three patients suffered from anxiety neurosis and four patients suffered from obsessional neurosis.
The patients were selected for psychosurgery according to the criteria of Bridges and Bartlett (1977) and Bridges et a! (1981) .
Stereotactic subcaudate tractotomy has been described by Knight (1965) and the clinical results have been reported by Goktepe et a! (1975) . During the operation, which is always carried out under full anaesthesia, the patient's head is held in a standard position, a burr hole is made immediately above the frontal nasal air sinuses on each side and air is injected into the anterior horn of the lateral ventricles through a canula after the removal of CSF. In this way the anterior horns are visualized in order to facilitate calculations for the stereotactic placement of the array of small radioactive yttrium rods which produce the lesion in the ventro-medical quadrants of the frontal lobe. MeanSDNo.MeanSDNo.30â€"3910.91.9114.20.61540-4911.62.694.40.81550â€"5912.80.9125.20.61560â€"6913.21.5126.40.81570â€"8013. operation in order to monitor the siting of the rods, the films ofthe ventricles being taken before placement of the lesion, which thus will not affect ventricular size.
The following measurements were taken of the pneumo-encephalographs (PEG):
(I) the septum-caudate line, (2) the distance between the lateral extremities of the tips ofthe frontal horns, (3) the width of the cellae mediae measured across the superior aspects ofthe lateral ventricles, and (4) Evans' ratioâ€"the ratio of thedistancebetween the lateral extremities of the tips of the frontal horns of the lateral ventricles to the maximum internal diameter ofthe skull (Evans, 1942) .
CAT scanning always preceded PEG. Within a short time of admission to the unit each subject was examined by an EM! D'lOIO Head Scanner. All cuts were made parallel to the orbito-meatal line. Photographs were made from the visual display using The area of the ventricle was traced three times and the average of these readings recorded. There was a highly significant correlation between the three measurements (r = + .92). The internal area of the skull was measured in the same manner (r = +.93). A ratio of ventricular to internal skull area (VSR) which gives a simple numerical value was made. This gives a useful measure of ventricular size on CAT scans to compare with other workers' results. It has been shown to correlate well with computer derived ventricular volume (Penn et a!, 1978) . (Table 1) The mean of this distance between the lateral extremities of the tips of the frontal horns was significantly greater for males than females (t = 2.5, P <0.01). This was also so for the mean of the width of the cellae mediae (t = 2.6, P <0.01) and for Evans' ratio(t = 2.01, P <0.05).
Results

Pneumo-encephalographic (PEG) measurements
For the entire sample a statistically @ significant positive correlation was found between the width of the cellae mediae and age (r = +.30, P <0.05) and Evans' ratio and age (r = +.21, P <0.05). This indicates that the width of the cellae mediae and Evans' ratio tended to increase with age. However, it is interesting to note that for female patients there was a significant position correlation between all PEG measurements and age (P <0.05) but this was not so for male patients.
CATscan measures (Table II) As we have described, a ventricular skull ratio (VSR) was calculated. The mean ratio for the entire sample was 12.3 (SD 1.9) with a range from 8.6 to 16.6. There was no significant difference in the mean VSR between males and females. A significant relationship was found between VSR and age(r = +.36, P <0.01) indicating that VSR tended to increase with age.
Discussion
This finding confirms work by Barron et a! (1976) . They studied 135 normal volunteers and found a gradually progressive increase in ventricular size. It can be clearly seen from Table II that VSR values for each decade in the present study were considerably greater than those reported by Barron et al(1976) .
We have firstly compared our PEG measurement Gawler et a! (1976) who studied 11 â€˜¿ normal' subjects. In our study the mean width of the lateral ventricles to the tips of the frontal horns (42.5) was greater than the mean (40.5) reported in that study. The mean Evans' ratio (29.4) in our study was greater than the mean (27.0) given by Gawler et a!, and also greater than the mean (23.0) described by Evans (1942) . However, the sample of Gawler and colleagues had an age range from eight months to 73 years but the ages of the 11 â€˜¿ normal' subjects were not stated in that paper. Evans in his classic paper merely refers to a sample of children and a sample of adults. The mean Evans' ratio in our study was also significantly greater than the mean (26.0) given by Synek et a! (1976) in his series of 15 normal subjects (t = 5.07, df = 63, P <0.001). We have found that the mean septum-caudate line for all our patients was 16.4mm with a range of 14 to 20 mm. Troland et a! (1946) , Engest and Lonnum (1958) and Knudson (1958) all agreed that a value of 16 mm and above is to be regarded as definite dilation. However, it is interesting to note that Mann (1973) found that a cut-off point for the septum-caudate line of 18 mm differentiated demented from non-demented patients in a follow-up study.
We have compared out CAT scan measurements with those of Jacoby and Levy (1980) 
